Evidence from a UK University * Whilst in the US there is a growing debate about the effectiveness of remedial university courses, this issue is less questioned in the UK. Using a regression discontinuity approach and data from a large School of a post-1992 UK university, we estimate the effect of remediation on student outcomes. We find no evidence that attending a math remedial program improves student performance in the first year. This finding is consistent and complements that of a recent study by Lagerlöf and Seltzer (2009) , which is based on data from a pre-1992 UK university. Taken together, these results may call for a review of the remediation policy offered at university level in the UK.
INTRODUCTION
Higher education has undergone significant expansion in recent decades in several OECD countries. Expansion has been particularly dramatic in the UK where the number of students enrolled at higher education institutions (HEIs) increased from about 400,000 in the early 1960s to just less than 2,400,000 in 2008 1 However, one of the concerns related to this impressive growth is that a large number of students accepted into higher education may not be fully prepared for this level of study. They may not have adequate academic skills in crucial areas such as mathematics, reading and writing. In an attempt to address this problem, colleges and universities have set up remedial courses . Several commentators see this massive increase in enrolment as a key step for providing educational opportunity for people from less-advantaged backgrounds. Additionally, graduates are also considered to be a crucial component of a knowledge-based economy. . These courses are often specifically designed for first-year students and their aim is to help to bridge any gaps between students' knowledge and the requirements for their degree courses. However, despite the need, remedial university programs are a controversial topic. Critics argue that these programs should not exist given that unprepared students should not have been allowed to have access to university education. Providing remedial education at higher education level may also have considerable detrimental effects. It may result in a reduction in academic standards and this, in turn, may make degrees less valuable over time. Similarly, it is also possible to claim that a large number of unprepared 4 students may demoralize faculty (Pitts et al., 1999) . Furthermore, remedial courses are very costly for students, HEIs and society at large. Students are often required to pay tuition fees for courses associated with credits that do not count towards graduation. HEIs typically invest a significant proportion of their resources in programs aimed at helping students who have academic deficiencies. Taxpayers may also be reluctant to bear the cost of remediation as they may question the need to pay twice for the same learning opportunity, first in secondary education and then in university education. Finally, and perhaps most importantly, several opponents of remedial courses call their efficacy into question (Jenkins and Boswell, 2002) .
A major difficulty in ascertaining the effectiveness of remedial education lies in the endogeneity of remedial programs. Whilst schools/universities assign students to remedial programs primarily on the basis of observables, selection into remedial education may also be driven by unobservables. Given that standard regression techniques are able to account for the effect of the former but not of the latter on student performance, they do not identify the true effect of remediation. Specifically, the remediation estimate may be biased downward as it picks up the negative influence exerted by these unobserved characteristics on student performance.
In this paper, we analyze the effectiveness of a math remedial course adopted by a School of a post-1992 UK university 3 3 Universities in England can be divided into two broad categories on the basis of their historical background: pre-1992 universities and post-1992 universities. Whilst the former group comprises those institutions with university status prior to 1992, the latter includes mostly former polytechnics that received university status when the Further and Higher Education Act of 1992 came into force.
. A regression discontinuity (RD) design is used in order to address the issue of selection on unobservables into remedial education.
Specifically, the RD design exploits the discontinuity induced by the rules used for 5 the assignment to remedial classes. HEIs typically use a diagnostic placement test to assess first-year students' entering skill levels. While students whose test score is below a given cutoff are assigned to remedial courses, those who achieve a score above this cutoff are not referred to remedial classes. The idea of the RD design is to compare the average outcome of students whose result is just above the minimum score requirement with the average outcome of their peers who have scored just below the cutoff. Given that these two groups of students are basically thought to have the same observed (and unobserved) academic ability, the former group represents a good proxy of what would have happened to students if they had not attended remedial courses. The intuition behind the RD design is that it emulates a random experiment at the cutoff point (Lesik, 2008) . The probability of attending remedial classes can be interpreted as being random for those students whose score is in the close neighborhood of the cutoff.
Our work adds to previous research on effectiveness of remedial education at university/college level in three main aspects. First, very few studies focus their attention on the UK (one exception is the paper by Lagerlöf and Seltzer (2009) , which is discussed in the next Section). Papers on the US (typically based on experiences from Community Colleges) tend to dominate the empirical literature in this area and, whilst these studies are instructive, it would be rather hazardous to make inference exclusively based on them. Second, not only are there few UK-based studies, but these tend to examine pre-1992 universities. However, remediation is likely to be less relevant in these institutions given that their admission standards are generally higher 4 6 and the majority of students have traditional entry qualifications (i.e. A-levels) 5 . By contrast, one would expect remediation to play a more important role in post-1992 universities where most students show lower academic ability and have non-standard entry qualifications (e.g. Advanced General National Qualification, Access courses and foundation years) 6 . Coffield and Vignoles (1997) report that the proportion of students with alternative entry qualifications is considerably higher in post-1992 universities, when compared to pre-1992 universities. The latter are reluctant to vary their entry requirements as they fear that this change would result in admitting less able students. Third, to the best of our knowledge, this is the first paper that investigates whether the timing of remediation matters. The effectiveness of remedial education is measured against student performance in a math-based course that is compulsory for both remedial and nonremedial students. While some of the remedial students attend the remedial program prior to this course, for others both run at the same time 7 .
In this paper, we analyze whether this difference in timing affects the effectiveness of remedial education 8
The remainder or the paper is organized as follows. Section 2 briefly reviews the existing literature on the effectiveness of remedial programs offered at university/college level. Section 3 describes the remediation policy adopted by the School under examination. It comprises information about the math diagnostic test .
5 Lagerlöf and Seltzer (2009) look at the experience of a pre-1992 university and their sample includes only students who took A-levels prior to university. 6 Another distinct feature of post-1992 universities is that they comprise many students from ethnic minority groups (Shiner and Modood, 2002; Tolley and Rundle, 2006) . This is due not only to minority students having average lower entry scores and being more likely to have non-traditional entry qualifications than whites, but also to other factors such as lower geographical mobility. Ethnic minority applicants tend to favor institutions in their home region even though they could apply to more distant universities that provide a better match with their academic ability. 7 Remedial students are randomly allocated to remedial programs taking place either before or at the same time as the math-based course. 8 Another advantage of our study is the sample size. We use a relatively large sample considering that it only comprises data from one institution. For instance, our sample is much larger than the one employed by Lagerlöf and Seltzer (2009) and hence we expect the estimates to be more precise.
and how students are assigned to remedial education. Section 4 depicts the RD design and how it is implemented in this study. Section 5 presents the data and tests the validity of the RD design in our context. Section 6 reports and discusses the empirical results. Section 7 concludes.
RELATED LITERATURE
Although there are a large number of studies looking at the effectiveness of university and college remedial courses, only few of them, typically published since 2005, employ a rigorous methodology that properly controls for the endogeneity bias associated with remediation. These studies, however, have produced conflicting results.
On the one hand, some papers show that remediation has a positive impact on educational outcomes. Bettinger and Long (2009) analyze the effects of remediation at four-year colleges in Ohio. To account for the endogeneity bias of remediation, they use an instrumental variable (IV) strategy that relies on both variation in remedial placement policies and the importance of proximity in college choice. Their results suggest that math and English remediation decreases the probability of dropping out of university and increases the likelihood of earning a degree.
Furthermore, in line with expectations, remediation is found to be more beneficial to students on the margin of requiring remediation relative to the general sample. A similar result is obtained by Moss and Yeaton (2006) who use an RD design in an attempt to examine the effectiveness of a remedial English course offered by a large, multicampus community college. Not only do they find that remediation significantly improves English academic achievement, but they also conclude that students who are most in need of remedial education receive the most benefits. Additional evidence supporting the effectiveness of remedial education is provided by Lesik (2006) who analyses data from a single, four-year metropolitan university located in the Northeast of the US. Employing an RD design and an IV strategy, she shows that participation in a developmental mathematics program increases the likelihood of successfully completing a college-level math course on the first entry.
On the other hand, the effectiveness of remedial education has been questioned by other papers. Using longitudinal administrative data from Texas and employing an RD design, Martorell and McFarlin (2010) find that there is little empirical evidence suggesting that remedial courses have a beneficial impact on student outcomes. Calcagno and Long (2008) analyse data from 28 community colleges in Florida and conclude that, whilst remediation has some benefits in terms of promoting early persistence in college, it does not have a statistically significant impact on degree completion. They employ an RD design that exploits the fact that remedial placement in Florida mainly depends on the score obtained in the Florida College Entry Level Placement Test (CPT). Finally, the scarce evidence from the UK seems also to indicate that the link between remediation and student outcomes is pretty weak. Lagerlöf and Seltzer (2009) analyze the effectiveness of a math remedial course attended by a subset of students in the economics department at a British university.
Their study, which relies on a difference-in-differences (DiD) methodology, finds that participation in this remedial course does not have a significant effect on students' performance in economics subjects. By contrast, secondary school grades in mathematics appear to be strong predictors of student academic outcomes.
BACKGROUND
In this paper, we assess the effectiveness of remediation by looking at the experience of a large School of a post-1992 UK university where all students enrolling for the first time are required to take an on-line multiple-choice diagnostic test in math 9
While students whose score on the screening math test is below a given cutoff value are automatically enrolled on a remedial math course, those who scored equal or above this cutoff are exempted from it. There are no exceptions to this rule. One should note that, though the math course is remedial in nature, its successful completion confers the same amount of degree-counting credits .
They can take it remotely at anytime between approximately three weeks before the induction starts and the end of this session. Students are told not get any help from anyone in completing the test. This is because their result will determine whether they need additional help with quantitative skills and, if this is the case, they will be enrolled on an appropriate course. Students have 30 minutes to complete the test, can only attempt it once and have no information on the pass mark.
The math screening test is designed to assess basic algebraic skills including simplifying algebraic expressions and fractions, manipulating roots and exponents and factoring and expanding polynomials. The material of this test is aligned with the content of those first-year courses that have a math component. This permits faculty to set up a predetermined cutoff score on the diagnostic test. The academic year is divided into two teaching semesters and the math remedial course and the compulsory first-year math-based course are run in both semesters.
Students can either take the two courses concurrently (either both in the first semester or both in the second semester) or they can take the former in the first semester and the latter during the second semester. The final timetable is randomly generated by a software package used by the School. instance, Deil-Amen and Rosenbaum, 2002) show that students who take several remedial courses without earning credit for a degree are more likely to drop out than other students. The former students may develop a low level of self-confidence in their ability which, in turn, may have a negative effect on their educational outcomes.
In this study, the effectiveness of the math remedial course is measured by comparing the performance of remedial and nonremedial students in a math-based course, which all first-year students are required to take. Such a course comprises two pieces of assessment. The first component, which accounts for 30% of the total course score, consists of a written report submitted by the student at the end of the teaching period.
The second component, which is worth 70% of the total course score, is a final examination that students take at the end of the academic year.
the three academic years under examination. This means that student performance in these courses is comparable over this period.
IDENTIFICATION STRATEGY
In this section we sketch the RD design employed to estimate the effect of remedial education on student academic outcomes. A sharp RD design (see, for instance, Ou, 2010; Filmer and Schady, 2011 ) is used given that assignment to remedial education is a deterministic and discontinuous function of the score on the diagnostic math test.
While students scoring below a predetermined cutoff are put into a remedial math course, those whose score is equal or higher to the cutoff are exempted from the remedial course. One simple way of estimating the effect of remediation is to compare the average outcome of the group just above the cutoff with the average outcome of the group just below the cutoff. However, this procedure may lead to very imprecise estimates of the remediation effect given that typically barely passers and barely failers make up only a small sample of the student population. Therefore an equivalent but more efficient method is to employ all available data and a control function approach (Petterson-Lidbom, 2008 ε , and therefore 1 α will be an unbiased estimate of the effect of remediation on student performance in the compulsory first-year math-based course 12 ) (
Although, in principle it is not necessary to include additional covariates in Equation
(1), their introduction can be justified on two grounds. First, it allows for variance reduction and this is important given that the RD technique has large sampling variability. Second, the inclusion of these additional covariates can also be thought as a check for the plausibility of the identification strategy. An underlying assumption of our RD approach is that, conditional on , the only source of discontinuity in student performance at the cutoff score should be failing the math screening test.
Therefore if this assumption is met, one would expect the presence of control variables not to significantly affect the effect of remediation. Incorporating the covariates, the estimation equation becomes the following:
where t i SEM 2 is a dummy variable that takes the value 1 if student i in cohort t took the compulsory math-based course in the second semester, and zero otherwise 13 t i X ; 12 As we have no data on attendance of the math remedial course, what we identify is the impact of being enrolled on this course. This means that 1 α is an "intent-to-treat" parameter. As observed by Bandiera et al. (2010) , student enrolment is a more interesting policy parameter for universities relative to student attendance. Whilst the former can be easily measured and manipulated by them, this does not hold for the latter. 13 The rationale for including the second semester dummy follows. Given that the final examination for the compulsory first-year math-based course takes place at the end of the academic year for students who attended this course in the first semester as well as for those who took it in the second semester, (other things being equal) one would expect the latter group to perform, on average, better than the 13 is a vector that includes a set of control variables (i.e. age, gender, nationality, ethnicity and socio-economic background 14 Because in the academic year 2009-2010 the cutoff score on the math screening test is one-point lower than that in the academic years 2007-2008 and 2008-2009 ) for student i in cohort t.
We consider two different indicators of student performance in the compulsory firstyear math-based course: 1) a binary variable that takes the value 1 if the student has successfully completed the course, and zero otherwise; 2) the overall score (out of 100) received by the student in the course. The rationale for including the first measure is that first-year students may have little incentives for getting high scores on their examinations as scores in first-year subjects do not count towards the final degree classification (this occurs in most UK universities).
15
Our data comprise student-level observations for three consecutive cohorts of firstyear students in the academic years 2007-2008, 2008-2009 and 2009-2010 . From this sample, we exclude remedial students who did not take the exam for the remedial math course (i.e. 49 students). In addition, we remove from the sample those students who did not participate in any of the two assessments of the compulsory math-based , this was redefined by subtracting the cohort-specific cutoff score from each student's score.
DATA AND TESTS OF THE VALIDITY OF THE RD DESIGN
former one. The long delay between the end of the course and the examination may in fact have a detrimental effect on student achievement. 14 We use occupation of parent or guardian as a proxy for socio-economic background. 15 However, in the academic year 2009-2010 the number of questions included on the math diagnostic test were two less than that included in the academic years 2007-2008 and 2008-2009. 14 course (i.e. 145 students). This leaves a sample of 1,521 students 16 As outlined in Section 1, the RD design assumes that, in the neighborhood of the cutoff on the math diagnostic test, remedial and nonremedial students have similar observed characteristics. To check for this assumption, Table 2 presents means for remedial students whose adjusted score on the math diagnostic test is not more than two points away from the cutoff (Column 1), nonremedial students whose similar score is up to two points above the cutoff (Column 2), and the difference in means between these two groups (Column 3). This bandwidth is chosen as it comprises a roughly comparable number of students on either side of the cutoff. It also includes a sufficient number of students to obtain meaningful results. Our results show support . Columns 1, 2 and 3 of Table 1 report the descriptive statistics of our dependent and independent variables for the whole sample, nonremedial students and remedial students, respectively. Approximately 33.3% of first-year students have failed the diagnostic test and hence have been assigned to the math remedial course. Unfortunately, we do not have information on the socio-economic background of many students. However, in order to maximize the sample size, we keep these observations and create a dummy variable indicating missing status. Column 4 of Table 1 presents the difference in means between remedial and nonremedial students. In line with the findings obtained by similar studies (see, for instance, Attewell et al., 2006) , remedial students are more likely to be older, more likely to come from an ethnic minority group and more likely to have a low socio-economic background relative to nonremedial students.
Insert Table 1 about here 16 The number of students included in each cohort is 562 (2007-2008), 553 (2008-2009) and 406 (2009-2010) .
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for the RD assumption. The samples just below and just above the cutoff are found not to be different in terms of observed characteristics.
Insert Table 2 about here
As outlined in Section 4, another assumption of our RD design is that the only source of discontinuity at the cutoff score is failing the math screening test. To test for this assumption, we run a set of regressions, where each student characteristic (rather than the outcome of interest) is regressed against alternative specifications of the control function ) (
and our remediation dummy. The results from these regressions, which are depicted in Table 3 , show that there are no discontinuities in predetermined characteristics around the cutoff.
Insert Table 3 about here
Another threat to identification in our RD design stems from the possibility that the adjusted score on the math diagnostic test is manipulated by the School. Such a possibility, however, seems very limited. The School has no incentive to keep the number of remedial students low as no additional resources are invested in remedial programs. As argued in Section 3, remedial students have one less optional course to choose from as successful completion of the math remedial course confers the same amount of degree-counting credits as any of the other first-year courses. Additionally, as the math diagnostic test is a multiple choice test, this makes manipulation even less likely. In spite of these arguments, following the approach of Carrell et al. (2011) , in Figure 1 we look at whether there are sharp breaks in the distribution of the adjusted score on the math diagnostic test near the cutoff. In particular, we are interested to see whether it has a peak in zero. We test for this by using linear and quadratic functions to approximate the distribution of our assignment variable and find that in both cases the observed number of students at the cutoff is predicted by the overall distribution, without any significant departure.
Insert Figure 1 about here
Before turning in the next Section to the estimates of Equations (1) and (2), in Figure   2 we depict the relationship between the adjusted score on the math diagnostic test and student performance in the compulsory first-year math-based course, using pooled data from the three cohorts. This Figure However, one may note that in both panels there seems to be no discontinuity in student performance at the cutoff based on the math diagnostic test. Additionally, although graphically it appears that the distribution of the scores is fairly linear, in the next Section we will test whether our RD estimates are robust across specifications that include higher order polynomials of t i SCORE . given that a big concern in RD design is whether the control function is correctly specified, we employ four alternative specifications of ) (
Insert Figure 2 about here

EMPIRICAL RESULTS
. Columns 1 through 4 depict estimates of the regression discontinuity parameter 1 α from Equation
(1) where we use linear, quadratic, cubic and quartic controls for the adjusted score on the math diagnostic test, respectively. In all these specifications this parameter has a negative sign and it is not statistically significant at the conventional levels. Therefore these estimates not only show that the remediation effect is indistinguishable from zero, but also that such a finding is not sensitive to different specifications of the control function.
Insert Table 4 about here
We then perform another sensitivity check by adding control variables to our specifications. Columns 5 thorough 8 of The estimates reported in the first row of Table 4 are broadly consistent with those obtained when student performance is measured by the score on the end of course report. These estimates are available upon request from the author.
.
As an additional sensitivity check, Table 5 presents estimates of the remediation effect when we use a discontinuity sample (i.e. it only includes data that are ± 2 points from the cutoff). Columns 1 and 2 depict estimates from specifications without and with controls, respectively. In these specifications no controls for the adjusted score on the math diagnostic test are included, under the assumption that among those students sufficiently close to the cutoff, assignment to remedial education is basically random. Again, all the estimated RD coefficients have a negative sign and they are not statistically significant at the usual levels, though the size and the standard errors are larger than those reported in Table 4 .
Insert Table 5 about here
Next we extend our empirical analysis by addressing the issue of the possible heterogeneity of remediation across students. Specifically, we examine whether taking the math remedial course before or at the same time as the compulsory firstyear math-based course has any effect on the effectiveness of remediation. Theoretical arguments can be put forward to support both hypotheses. On the one hand, one may argue that it would be better for students to attend the math remedial course first. This gives them an opportunity to build on what they have learnt in the remedial classes.
Additionally, students would have the time for proper digestion of remedial material and maturing of ideas and understanding. On the other hand, however, there are also reasons supporting the hypothesis that taking these courses simultaneously is beneficial. In so doing, for instance, there would be no need for students to spend time in revisiting earlier lessons. Students may also be more ready to learn as they have an immediate opportunity to apply the skills acquired in the remedial course to another course.
To test whether taking the math remedial course at the same time as the compulsory first-year math-based course affects the effectiveness of remediation, we restrict our sample to those remedial students who have taken these courses in the same semester (either both in the first semester or both in the second semester) plus all nonremedial students. Columns 1 through 4 of Table 6 18 Especially in light of the results discussed above, we now look at the question whether it would be best for students to take the math remedial course prior to the compulsory first-year math-based course. Hence we include in our sample those remedial students who have attended the math remedial course in the first semester and the compulsory first-year math-based course in the second semester plus those nonremedial students who have taken the latter in the second semester (control group).
Also in this case, the estimates, which are reported in Columns 5 through 8 of Table 6 , provide no evidence that remediation works. For the overall score on the compulsory first-year math-based course, the estimates have a negative sign and they are not statistically significant at the conventional levels across all specifications. For the binary outcome (pass or fail), though the regression discontinuity parameter is weakly statistically significant (i.e. at the 10% level) in specifications comprising linear and show the regression discontinuity estimates for this subsample. Results are presented for RD specifications that include linear, quadratic, cubic and quartic controls for the adjusted score on the math screening test. All these estimates do not provide support for the proposition that taking the math remedial course simultaneously with the compulsory first-year mathbased course makes remediation effective.
Insert Table 6 about here 20 quadratic controls for the adjusted score on the math diagnostic test, it becomes statistically insignificant when higher order polynomials of ) (
Finally, we explore the possibility that remediation may affect student performance in different first-year courses than the math-based one. The rationale for this is that, since the remedial program makes it easier for students to understand the material of the math-based course, they may decide to reallocate their time and efforts to other subjects. This 'indirect' effect may be particularly relevant given that, as outlined above, scores on first-year courses do not count towards the final degree classification.
While Columns 1 through 4 of Table 7 In this paper, we have analyzed the short-term effectiveness of a math remedial course adopted by a School of a post-1992 UK university. Whilst there is a significant body of US-based literature looking at the impact of remedial programs on student achievement at university/college level, much less evidence is available for the UK.
This is unfortunate given that in the last decades in the UK the unprecedented . The regression discontinuity parameter is never statistically different from zero, which implies that not only does remediation have no discernible effect on student performance in the math-based course, but also in other first-year compulsory courses.
Insert Table 7 about here 7. CONCLUSIONS expansion of participation in higher education has been accompanied by an increase in the number of students who are perceived to be unprepared to study at this level.
They often lack academic skills in crucial areas such as mathematics, reading and writing. Additionally, as these students are more likely to come from an ethnic minority group and from a disadvantaged background, remedial courses may play an important role in improving their educational opportunities.
Using a regression discontinuity approach to account for the endogeneity bias caused by the potential correlation between attending remedial classes and unobserved characteristics negatively affecting student achievement, we have found no empirical evidence suggesting that remediation is effective. Specifically, our findings indicate that attending the math remedial course does not improve student performance in a math-based course. Additionally, our empirical results show that the effectiveness of remediation does not depend on its timing. Taking the math remedial course at the same time or prior to the compulsory math-based course does not change the conclusion mentioned above. Finally, our estimates do not support the proposition that the math remedial program improves student performance in compulsory firstyear courses different from the math-based one.
Not only are our findings in line with those of a recent study by Lagerlöf and Seltzer (2009) , which is based on data from another UK higher education institution, but they also complement each other. Remediation does not seem to work neither in a post-1992 university nor in a pre-1992 university. While Lagerlöf and Seltzer (2009) find that remediation is ineffective for the group of remedial students as a whole, our study suggests that the same conclusion holds for those remedial students whose score on 22 the math diagnostic test is close to the cutoff 20 20 In contrast to DiD estimates, RD estimates are not applicable to the entire student population as they only estimates remediation effects around a narrow interval (the local effect is estimated).
. Therefore, taken together, the results from these two studies may underscore the need to review remediation policy offered at university level in the UK.
While efforts have to be made to improve university remediation policy in the UK, fewer resources are likely to be available towards this given the current financial climate in the higher education sector. In light of the proposed withdrawal of public subsidies (December 2010), UK universities could potentially face funding cuts up to 40% over the next four years. While universities are putting forward their plans on areas where expenditure can be reduced, ineffective remedial programs appear to be quite an obvious candidate. 2)*** denotes statistically significant at 1%; ** denotes statistically significant at 5%; * denotes statistically significant at 10%. 2)*** denotes statistically significant at 1%; ** denotes statistically significant at 5%; * denotes statistically significant at 10%. 
Notes:
1) The figure presents "raw "average student outcome at each value of the adjusted score, along with the fitted values of a linear regression calculated within each of the two segments. 2) In both panels the size of the symbols reflects the number of students in each value of the adjusted score. Notes: 1) Each entry is a separate regression.
2) Standard errors are reported in brackets and are clustered at the adjusted score (on the math diagnostic test) level.
3) All regressions include cohort specific effects. 4) OLS coefficients and probit marginal effects are reported 5)*** denotes statistically significant at 1%; ** denotes statistically significant at 5%; * denotes statistically significant at 10%. Notes: 1) Each entry is a separate regression.
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3) All regressions include cohort specific effects. 4) OLS coefficients and probit marginal effects are reported.
